Analysis of regulator of G-protein signaling-2 (RGS-2) expression and function in osteoblastic cells.
Regulator of G-protein signaling-2 (RGS-2) belongs to a novel family of GTPase-activating proteins that rapidly turn-off G-protein coupled receptor signaling. RGS proteins contain a characteristic RGS domain by which they interact with the alpha-subunit of G-proteins and drive them into their inactive GDP-bound forms. Previously, we have reported that RGS-2 mRNA is rapidly and transiently increased by PTH in rat bone and in osteoblast cultures in vitro. In this study, we further explored the molecular basis for the regulation of RGS-2 by cloning and functionally characterizing the RGS-2 gene promoter. We cloned 2.3- and 2.8-kb fragments of the 5'-flanking regions of the rat and mouse RGS-2 genes, respectively, and generated a stable clone of UMR106 osteoblastic cells containing the rat RGS-2 promoter driving the beta-gal reporter gene (p2.3RGS-2-beta-gal). Treatment of the stable clone with PTH resulted in a maximal 2.2- to 3.6-fold increase in promoter activity at 8 h, reminiscent of the early response observed with endogenous RGS-2 mRNA regulation. Further, PTH (1-38), (1-31), PTHrP (1-34), and forskolin, which elevate cAMP levels, stimulated the promoter, while PTH (3-34) and (7-34), which do not readily stimulate cAMP accumulation, and PMA that directly activates protein kinase C, had no effect on promoter activity. Taken together, these results implicate the involvement of the Galpha(s)-adenylate cyclase-protein kinase A pathway in stimulating RGS-2 expression. Maintenance of a hyperphosphorylated state via the inhibition of type 2A protein phosphatases by okadaic acid, resulted in a strong dose-dependent increase in transcriptional activity of the RGS-2 promoter as well as that of the endogenous RGS-2 gene. Furthermore, overexpression of the osteoblast-specific transcription factor Runx2 also led to a stimulation of RGS-2 promoter activity. Functional analysis using RGS-2 overexpression suggests the potential negative regulatory effects of RGS-2 on PTH- and forskolin-induced cAMP production in osteoblastic cells. In summary, our data suggest that PTH treatment results in a direct transcriptional stimulation of RGS-2 that in turn may play a role in modulating the duration/intensity of PTH receptor signaling.